D epartm ent o f Inorganic C hem istry, U niversity of Nijm egen, D riehuizerw eg 200, N ijm egen, T h e N etherlands). T he preparations o f a series o f com pounds containing the bis(JV,iV-di-alkyldithiocarbam ato)gold(lII)-ion o f form ula [A u(R2 dtc)2]+A'_, with R = H , M e, Et, n -Pr, n-Bu and Ph, and w ith X~ = Br-, C 104_ , P F e_, AgBr2_, A uB r2_ , B(Ph)4_, A u(S2 C 6 H 3 C H 3)2_ , and A u(S2 C 2 (C N )2)2_ are reported.
Introduction
The recently reported com plexes, all with the same cation, [Au(/?2dtc)2]+X~1 where X~=Br~2, AuBr2-3 and AuBr4~2 for R = «-butyl, show differences in the C-N stretching frequencies in the infrared spectra. This effect was considered to be due to an inductive effect on the nitrogen by the anions situated close beside it between the butyl chains2.
Further investigations have been made to study this effect in the series Au(/?2dtc)2Ar, with X = C104_, PF6~, B(Ph)4_, Au(mnt)2_ and Au(tdt)2~ for R = «-butyl and with X = Br-and AuBr2_ for R = H , methyl, ethyl, n-propyl, and phenyl. The infrared spectra have been recorded in the crystalline state as well as in chloroform solutions. To demonstrate that this interaction exists only in the solid state and to show the ionic character of these com plexes, conductivity measurements in nitrobenzene were carried out.
A scale of limiting ionic equivalent conductances in this solvent based indirectly on tetraisoamylammonium tetraisoamylborate as reference electrolyte is proposed by C oetzee and Cunningham4. Because these values were obtained by a conversion from their measurements in acetonitrile, we measured the single ion conductivities of several ions o f some o f the reported com plexes in nitrobenzene and compared these with the parameters proposed.
Results and Discussion
The C-N stretching frequencies for several o f the newly prepared and related complexes are given in Table I . From these data it can be concluded that the perchlorate and the hexafluorophosphate ions also have T a b le I C-N stretching frequencies (cm -1) for A u(/?2 dtc).¥ com plexes in the crystalline state and in chloroform solution. Moreover, in the Au(/i-Bu2dtc)2Au(mnt)2 compound the cations and the anions alternate in rows with a mutual distance o f approximately 5 A and since the same value for the C-N frequency is found (1550 cm-1) for all the complexes Au(w-Bu2dtc)2X with X = CuBr2_, AgBr2_, AuC12~, AuBr2_, A uI2_ and Au(mnt)2_, we conclude that there is no interaction between thesé anions and the nitrogen atom in the crystalline state. For the ethyl and n-propyl dithiocarbamates there is, surprisingly, a reversed effect; the C-N frequency for the Br~ complexes is even lower compared with the AuBr2_ compounds. The differences in frequencies for these anions may also be due to electrostatic effects in the crystalline state and therefore the C-N frequencies for the Au(R2dtc)2+ compounds were measured in chloroform solutions (Table I) (Table I) , as could be expected especially for an electron withdrawing group9. A comparison of the spectra recorded in chloroform and in the solid state shows no significant shifts for other absorption bands in the range 7 0 0 -1 7 0 0 c m '1.
. From the values obtained it can be concluded that these interactions are absent in solution. For the ethyl, «-propyl and «-butyl compounds a constant value is found (1545 cm-1). Such a less marked change in frequency ascending the homologous series is found also for the cupric yV,/V-di-alkyldithio-carbamates8 [Cu(ft2dtc)2; R = Et, n-Pr, aï-Bu], When R = H and phenyl the C-N frequency is found at lower energy in the solid state and in solution

Conductance study. The concentration-dependence o f the equivalent conductivities (Ae) is expressed by the Onsager limiting law Ae = A0 -A \ / C , where C is the equivalent concentration. A0 can be determined by plotting Ae as a function of V c .
For several o f the reported complexes Ae was measured in nitrobenzene in the concentration range 10-3-1 0 -4 molar. A0 and Aexp were determined using the method o f least squares (Table II) . These values of A can also be calculated assuming a 1:1 electrolyte to be present, using data for dielectric constant and viscosity given for nitrobenzene (25.0°)10: With the single ion conductivities given4 for the Br-ion (21.9) and the B(Ph)4_ ion (10.8) and with the measured values of A0, the single ion conductivity for the Au(«-Bu2dtc)2+ ion was determined: X0+ = 9.1. With this value for Au(n-Bu2dtc)2+ single ion conductivities for several nega tive ions could be derived (Table III) . The single ion conductivities given by C oetzee and Cunningham4 in acetonitrile and nitrobenzene show the following relationship (Table IV) 
Physical m easurem ents
Infrared sp e c tra w ere recorded with a Perkin Elm er 157 or a H itachi EP1-G3 spectrophotom eter, using the K B r disc technique, checked against N ujoll mulls. Electric conductivities in nitfobenzcne w ere m easured as described previously3.
